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A b s t r a c t :  T h is  rev iew  is co n cern ed  w ith  th e  e x p e rim e n ta l  re su lts  o f 
som e m a g n e tic  m a te r ia ls  w h ich  e x h ib it  u n u su a l b e h a v io u r  o f th e  m a g ­
n e tis a tio n  w ith  te m p e ra tu re  c o m p a red  to  th o se  for n o rm a l fe r ro m a g ­
n e tic , a n tife r ro m a g n e tic  a n d  fe rr im ag n e tic  co m p o u n d s . T h e  re su lts  
of m a g n e tic  su scep tib ility , N M R  a n d  M o ssb au e r s tu d ie s  a re  d iscu ssed  
w ith  a  b r ie f  in tro d u c tio n  o f th e  a p p lic a tio n  of N M R  a n d  M o ssb au e r 
sp ec tro sco p y  fo r u n d e rs ta n d in g  th e  m a g n e tic  p ro p e r tie s  o f so lids.
K e y w o r d s :  M a g n e tism , L o w -d im en sio n al sy s tem , S p in  g lass , H eav y  
ferm ions.
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1. Introduction .
In recen t y ea rs  v a rio u s  ty p e s  o f  m a g n e tic  m a te r ia ls  h av e  b een  d isco v ­
ered, sh o w in g  u n u s u a l b e h a v io u r  w ith  te m p e ra tu re  c o m p a re d  to  th o se  
of n o rm a l fe r ro m a g n e tic , a n tife r ro m a g n e tic  a n d  fe rr im a g n e tic  sy s te m s. 
F u rth er, m a n y  new  p h e n o m e n a  a re  o b se rv ed  in  so lids for w hich  c o rre la ­
tion effects a m o n g  th e  e le c tro n s  a p p e a r  to  b e  im p o r ta n t .  S om e of th e s e  
discoveries w ere  m a d e  o n  sy s te m s  w h ere  th e  lo w -d im en sio n a l a sp e c ts  a re  
essential, w h e re a s , fo r o th e r  c lasses su ch  as  h eav y  fe rm io n s , s tro n g ly  co r­
related  e le c tro n s  in  th re e  d im e n s io n a l so lids a re  co n cern ed . T h e  p re s e n t 
review is co n ce rn ed  w ith  t h e  e x p e r im e n ta l  re su lts  m a in ly  o f  su sce p tib il-  
: ]ty, N M R  a n d , M o ssb au e r s tu d ie s  o f  th re e  ty p e s  o f m a g n e tic  m a te r ia ls  
| viz., 1. low d im e n s io n a l sy s te m s , 2. sp in  g lass sy s te m s, a n d  3. h e a v y
[69A(I).jo
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fe rm io n  sy s te m s. In  section  2 , a  b r ie f  acco u n t will b e  g iv en  o f  how  N M R  
a n d  M o ssb au er sp ec tro sco p y  can  p ro v id e  in fo rm a tio n  a b o u t  th e  m a g ­
n e tic  p ro p e r tie s  o f solids. S ec tions 3, 4, a n d  5 w ill b e  d e v o te d  to  th e  
e x p e rim e n ta l re su lts  o n  above th re e  ty p es  of sy s tem s.
2. N M E  spectroscopy.
If  we consider a  solid co n ta in in g  a to m s w ith  n o n  zero  n u c le a r  sp in  I, th e n  
i t  will have  th e  m ag n e tic  d ip o le  m o m en t 7 ^ 1 , w h ich  w ill in te r a c t  w ith  
th e  ap p lied  e x te rn a l m ag n e tic  field , H 0 a n d  th e  in te ra c t io n  H a m ilto n ia n  
is H =  - 7 h i  H 0 w ith  energ y  eigen  v a lu e  E = - 7 ftHom. B y  a p p lic a t io n  o f a 
r.f. field o f frequency , v0 one can  observe  th e  tra n s i t io n  b e tw e e n \ th e  Zee- 
m a n  sp lit levels. If in  a d d itio n  to  th e  n u c lea r  m o m e n ts , th e r e  a re  a to m s 
co n ta in in g  e lec tro n ic  m o m en ts , th e  n u c lea r  m o m e n ts  c a n  in te r a c t  w ith  
th ese  e lec tro n ic  m o m en ts  th ro u g h  th e  h y p erfin e  in te ra c t io n  = - 7 f iIH (t), 
T h e  m ag n e tic  field, H(t) p ro d u ced  by th e  e le c tro n s  a t  th e  n u c le a r  s ite , is 
tim e  d e p e n d en t b ecau se  of th e  fa s t flip p in g  of th e  e le c tro n ic  sp in  d u e  to 
various re la x a tio n  effects a n d  ex ch an g e  in te ra c tio n s . So, th e  t o ta l  fie ld  at 
th e  n u c lea r s ite  is H=Ho+H(t). T h e  tim e  av e rag ed  p a r t  o f H(t) p ro d u ces  
a  sh ift o f th e  reso n an ce  line  e ith e r to w ard s  low field  o r to w a rd s  h ig h  field 
w ith  resp ec t to  H0 d ep en d in g  on  th e  sign  o f <H(t)>. F u r th e r ,  <H(t)> is 
p ro p o rtio n a l to  th e  sp o n tan eo u s  m a g n e tis a tio n  in  th e  o rd e re d  s ta t e  and  
th e  s ta t ic  su scep tib ility  in  th e  p a ra m a g n e tic  s ta te .  F lu c tu a t in g  p a r t  of 
H(t) induces th e  sp in - sp in  (T 2 ) an d  sp in - la ttic e  ( T i)  r e la x a t io n  tim e s  of 
th e  nucleus. T h e  re la x a tio n  ra te s  in  th is  case  a re  r e la te d  to  th e  Fourier 
tra n s fo rm  of th e  e lec tro n  sp in  p a ir  co rre la tio n  fu n c tio n  G ( r , j , t )  b y  the 
re la tio n [l]
I i', = £ £ c i4 ‘S(q,").(i = i,2) (i)a q
C a d ep en d s  on th e  n u cleus a n d  S(q,cj) is th e  F o u rie r  t r a n s fo rm  o f  the 
e lec tro n ic  sp in  p a ir  co rre la tio n  fu n c tio n , G (ry i t) .  T h e  q  c o m p o n e n ts  of 
S (q ,u )  a re  w eigh ted  by th e  A® fac to r  b ecau se  th e  re la x a t io n  r a te s  involve
b o th  th e  a u to  a n d  p a ir  co rre la tio n  fu n c tio n  o f th e  e lec tro n  sp in s . T h e re ­
fore th e  s tu d y  of th e  re la x a tio n  ra te s  of th e  n u c leu s c a n  p ro v id e  in fo r­
m a tio n  a b o u t  th e  e lec tro n  sp in  d y n am ics d u rin g  th e  t ra n s it io n . C lose  to  
th e  m a g n e tic  o rd e rin g  te m p e ra tu re  ( T e) w here  th e  f lu c tu a io n  of th e  c r i t ­
ical w ave v ec to r (q e) d o m in a te s , th e  te m p e ra tu re  d e p e n d e n t lin e  w id th  
<5 H ( ~  T ^ 1), in  N M R  is re la te d  to  <5H oc c Tr+^ trf—*) w h ere  d d e n o te s  th e  
la ttic e  d im en sio n a lity , 7  a n d  v a re  th e  s ta t ic  c ritic a l ex p o n e n ts  a n d  z 
is th e  d y n a m ic  e x p o n e n t, e is th e  red u ced  te m p e ra tu re , ( T -T c) / T e. So 
from  th e  te m p e ra tu re  d e p e n d e n t line  w id th  o r  th e  sp in  la t t ic e  re la x a tio n  
ra te  n e a r  T c, o n e  can  d e te rm in e  z, know ing  th e  s ta t ic  e x p o n e n ts  7  a n d  
1/, fro m  o th e r  e x p e rim en ts .
M o s s b a u e r  S p e c t r o s c o p y
T h e  p h e n o m e n a  of th e  em issio n  of g a m m a  ray s  fro m  nucle i a n d  th e ir  
reso n an ce  a b so rp tio n  by  id en tica l nuclei w ith o u t an y  loss o f en e rg y  d u e  
to recoil is k n o w n  as M o ssb au er effect. T h e  reco il en e rg y  p ro d u c e d  in  
•gam m a ray  em m isio n  is in fac t ta k e n  u p  by th e  e n tire  la ttic e . In  a  
m icroscopic d e sc r ip tio n , a  c e r ta in  fra c tio n  of th e  7  ray  p h o to n  e m itte d  by 
th e  nuclie  w ill em erg e  w ith o u t  ex c itin g  an y  p h o n o n s . T h e  tim e  av erag ed
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F ig .l (a ) H y p e rfin e  s tr u c tu r e  in  th e  n u c lea r  ex c ited  s ta te  N* a n d  g ro u n d  
s ta te  N o f 57Fe show ing  th e  six  h y p e rfin e  tra n s it io n s  (n eg lec tin g  th e  
q u a d ru p o la r  s p li t t in g )  (b )  M o ssb au e r s p e c tru m  of F eF 3  a t  4 .2 K  [1].
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h y p erfin e  field, < H ( t ) >  p ro d u ce d  a t  th e  n u c le a r  s ite  b y  th e  e lec tro n ic  
m o m en ts  p ro d u ces  a  Z eem an s p li t t in g  of th e  n u c le a r  g ro u n d  a n d  ex c ited  
s ta te s . In  th e  m ag n e tica lly  o rd e red  s ta te ,  th e  m a g n itu d e  o f  th is  s p lit­
t in g  is co n sid erab ly  la rg e  ( F ig . l )  a n d  th e  re so n a n c e  p a t t e r n  w ill arise 
fro m  various tra n s itio n s  b e tw een  th e  sublevels o f th e  g ro u n d  a n d  exc ited  
s ta te  m anifo ld . F ig u re  1  show s th e  h y p erfin e  sp lit s p e c tru m  o f  57Fe in  a 
m ag n e tica lly  o rd ered  solid. In  th e  p a ra m a g n e tic  s ta te  n o rm a lly  n o  such 
sp littin g  is observed  d u e  to  h y p erfin e  in te ra c t io n  b e c a u se  th e |l a rm o r  fre­
quency  of th e  nucleus [vl) in  th e  tim e  av e rag ed  h y p e rf in e  fie ld  < H ( t ) >  
is m uch sm aller th a n  th e  f lu c tu a tio n  freq u en cy  (uc) o f H ( t) .  As a  resu lt 
th e  m ag n itu d e  o f th e  h y p erfin e  s p li t t in g  b ecom es sm a lle r  th a n  t'he  in tr in ­
sic w id th  of th e  M ossb au er re so n a n c e  line, w hich  is th e  life t im e  o f the  
n u clear exc ited  s ta te . H ow ever, if in  th e  p a ra m a g n e tic  s ta t e ,  Vi ~  uc a 
con sid erab le  change is observ ed  acro ss  T c, e ith e r  in  th e  s h a p e  o r  in  th e  
w id th  of th e  hyperfine  co m p o n en ts . In  th is  case  s tu d y  o f  th e  reso n an ce  
lin e  w id th  can  p ro v id e  in fo rm a tio n  a b o u t  th e  e le c tro n  d y n a m ic s  n e a r  T c.
3 . M a g n e t i c  p r o p e r t i e s  o f  lo w  d i m e n s i o n a l  s y s t e m s .
T h e  m ag n e tic  p ro p e rtie s  of a  sy s te m  o f p a ra m a g n e tic  io n s  c o u p le d  in  a 
lin ear cha in  ( Id )  o r w ith in  a  p la n e  ( 2 d ) a re  o f c o n s id e ra b le  in te r e s t  b o th  
th eo re tica lly  an d  e x p e rim e n ta lly [2 ] d u e  to  g re a t s im p lif ic a tio n s  w h ich  one 
o b ta in s  w ith  resp ec t to  3d  sy s tem s. In  th ese  sy s te m s  th e  to p o lo g ic a l re ­
s tr ic tio n s  a lte r  s ign ifican tly  th e  sp in  d y n am ics  i.e ., ev en  a t  h ig h e r  te m ­
p e ra tu re s  w here  k T  ~  ex ch an g e  in te ra c tio n  w ith in  th e  p la n e  o r  a  ch a in , 
sh o rt  ran g e  o rd e r ten d s  to  develope a n d  o n e  can  o b se rv e  th e  f lu c tu a tio n s  
of loca l o rd e r over a  re la tiv e ly  la rg e  te m p e ra tu re  ra n g e . A s a  re s u l t  of 
th is  th e  difference in th e  su sce p tib ility  m a x im u m  a n d  Tpj fo r an tifer- 
ro m ag n e tic  o rd erin g  in c re a se s[3] as th e  d im e n s io n a lity  o f  t h e  m ag n e tic  
in te ra c tio n  decreases fro m  3d  to  2 d a n d  Id .  P re d o m in a n c e  o f th e  sh o rt 
ran g e  o rd e r also e x te n d s  th e  specific  h e a t ta il  m o re  ab o v e  T c fo r  2 d  and  
Id  sy s tem s co m p ared  to  3d  [3]. S ince N M R  is a  u se fu l to o l  to  p ro b e
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th e  effect of local field flu c tu a tio n s, th e  low dim ensional system s offer an  
o p p o rtu n ity  to  p ro b e  th is  effect n ea r T e th ro u g h  th e  m easu rem en t of line 
w idth  £H ( ~  T j 1  ), o r T ^ 1. F ig. 2 shows th e  19F  N M R  line w id th  in 
AFeF 4  (N H 4 , R b , K ) ty p e  layered  com pounds [4] w hich are  know n to  
be two d im ensional an tiferrom agnets  from  m agnetic  suscep tib ility  d a ta . 4  
In th ese  com pounds, th e  fluorine a tom s belonging to  th e  F eF 6  o c tah ed ra  
experience tw o ty p es of m agnetic  env ironm ent, since th e  ax ia l fluorine 
F j is linked w ith  single Fe3+ ion an d  th e  p lan n er fluorines a re  linked w ith  
two Fe3+ ions. Fig. 2 (a) shows th a t  for b o th  types of fluorines, th e  reso­
nance lines s ta r t  to  b ro ad en  from  fa r above T ^ .  F ig . 2 (b) shows £H, in 
case 3d system , M n F 2  [5] n ear T s- T hus th e  line-w id th  behav iou r clearly 
reveal th e  p redom inence of sh o rt range  order effect in 2 d system s.
Fig . 2  V aria tion  o f 19F N M R  line-w id th , <5H of F j  (©) an d  F j j  (4) fluorines 
for (a) N H 4 FeF 4  (b )R b F eF 4  (c) K F eF 4  a t  15MHz [4], (d) 19F  N M R  line- 
w idth in  M n F 2 [5].
The log-log p lo ts  of th e  line w id th  versus e show th a t  for all th e  com-
p o u n d s , th e  line w id th s  a re  well d escrib ed  by s tra ig h t lines over a  c e r ta in  
te m p e ra tu re  ran g e  obey ing  th e  law  <JH oc t w. T h e  va lues o f w o b ta in e d  
fro m  th ese  p lo ts  w hen  co m p ared  w ith  th o se  p re d ic te d  b y  th e  c u r re n t  
th e o ry  o f c ritic a l dynarrucs[4] in d ic a te  th a t  th e  ex ch an g e  in te ra c t io n s  in  
N H 4 ,  a n d  R b , co m p o u n d s a re  m ore  close to  3d H e isen b erg  ty p e  w h e re a s  
in K -co m p o u n d  , it  resem bles well w ith  2 d Ising  m o d el. In te re s tin g ly , 
no  such  difference was em erged  fro m  b u lk  su sce p tib ility  m e a s u re m e n ts . 
F ig. 3 show s th e  b eh av io u r o f p ro to n  sp in  la t tic e  re la x a t io n  r a t e ^ T ^ 1  as 
a  fu n ction  of te m p e ra tu re , o f \
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F ig .3 P ro to n  sp in - la ttic e  re la x a tio n  r a te  in T M M C  as a  fu n c tio n  o f te m ­
p e ra tu re  an d  a t  d iffe ran t frequencies. (o) v0 =  8 M H z; (•) vq=  16 M H z [1 ]. 
Solid line rep resen ts  th e  th eo re tic a l curve.
(C H 3 ) 4 N M nC N 3  (T M N C )[ 1 ], a  b e s t know n H eisen b erg  a n tife r ro m a g n e tic  
chain  w ith  Tjy ~  0.8 K. T h e  m in im u m  in T p 1  in  th e  t e m p e r a tu r e  ra n g e  
300 - 1.5 K w as rep ro d u ced  th eo re tic a lly  on th e  b asis  o f eq . 1  b y  a ssu m in g  
iso tro p ic  sp in  f lu c tu a tio n  a n d
5 ( q ,w )  =  kTX(q , 0)Jq{u) =  kTX{q, 0 ) = ^ - j .  ( 2 )
T h e  m in im u m  in T x 1  is u n d e rs to o d  by th e  follow ing a rg u m e n t. A t h ig h  
te m p e ra tu re , th e  re la x a tio n  is d o m in a te d  by  th e  q =  0  d iffu sive  m o d e  for
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w hich To ~  Q a n d  w ith  low ering  th e  te m p e ra tu re , th e  sh o r t  ra n g e  m a g ­
n e tic  o rd e r  develops a n d  th e  q  =  0  f lu c tu a tio n s  b eco m e  less im p o r ta n t  
as q =  qc a n tife r ro m a g n e tic  f lu c tu a tio n s  a re  e n h an ced . S ince th is  f lu c tu ­
a tio n s , a re  less effective b ecau se  o f sm alle r g eo m e trica l fa c to r  CJ, in  eq .
1 . T h e  d iv erg en t b e h a v io u r  be low  15 K  is d u e  to  c ritic a l e n h a n c e m e n t 
an d  slow ing  d ow n  o f th e  a n tife r ro m a g n e tic  f lu c tu a tio n s .
4 . S p in  g la s s e s
Spin g lasses a re  th e  m a g n e tic  sy s tem s in  w hich th e  in te ra c t io n  b e tw een  
th e  m a g n e tic  m o m en ts  a re  in  conflict w ith  each o th e r  d u e  to  som e frozen  
in s tr u c tu r a l  d iso rd e r. T h u s  n o  co n v en tio n a l long  ran g e  m a g n e tic  o rd e r  
can b e  e s ta b lish e d . N ev erth e less , th e se  sy stem s e x h ib it a  freez ing  t r a n ­
sition  to  a  s ta te  w ith  a  new  k in d  o f o rd e r  in w hich  th e  sp ins a re  a lig n ed  
in ra n d o m  d irec tio n s . T h e  n a tu re  o f th ese  new  k in d  o f o rd e r , a n d  its  
a p p ro p r ia te  th e o re tic a l  d e sc r ip tio n , is still heav ily  d e b a te d . T h e  c lassical 
sp in  g lass m a te r ia ls  a re  n o b le  m e ta ls  ( A u , Ag, C u , P t ) d ilu te d  w ith  Fe 
or M n. H ere  R K K Y  ty p e  ex ch an g e  in te ra c tio n  is re sp o n s ib le  fo r th e  sp in  
glass t ra n s it io n . In  in su la to rs  such  tra n s it io n s  o ccu r in  sy s tem s  w h ere  
ferro a n d  a n tife r ro m a g n e tic  in te ra c tio n s  co-ex ist, su ch  as F e i_ xM nr T i 0 3 . 
H ow ever, in c ase  o f S r -G a -C u -0  w ith  o n ly  a n tife r ro m a g n e tic  in te ra c t io n  
th e  f ru s tra t io n  a p p e a rs  d u e  to  ty p ic a l sy m m e try  of th e  m a g n e tic  la t t ic e  
F ig .4 show s th e  b e h e av io u r  of low field  Xac, a n d  Xde in  tw o sp in  g lass 
system s[6 ,7]. T h e  c h a ra c te r is t ic  p h e n o m e n a  o b se rv ed  in  sp in -g lasses  are :
1. A cu sp  a p p e a rs  in  Xac a t  T / .  Xoe becom es, freq u en cy  d e p e n d e n t b e ­
low T /  , in d ic a tin g  a  co n s id e rab le  en h a n ce m en t o f th e  re la x a tio n  t im e  
of th e  m a g n e tic  ions. 2 . S tro n g  irrev e rs ib ility  in  Xde fo r F C  a n d  Z F C  
e x p e rim e n ts , below  T /  reveals  th e  s ig n ifican t in fluence  o f  sm a ll m a g n e tic  
field in  a lig n in g  th e  a to m ic  m o m e n ts  w hich  a re  d iso rd e red  below  T / .  3. 
Below T j  th o u g h  th e re  is no  long  ra n g e  o rd e r , th e re  is a  re m a n e n t  m a g ­
n e tis a tio n  w h en  H = 0  w hich  decays to  zero  over a  m acro sco p ic  t im e  scale . 
F ig .5 show s th e  57Fe M o ssb au er s p e c tr a  [8 ] in A u-3 a to m ic  % Fe s y s te m
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F ig . 4  (a) Real p a r t  x' of th e  com plex su scep tib ility  x ( w )as a  fu n c tio n  
of tem p e ra tu re  for C uM n w ith  0.94 a t  % M n[6 ]. (b ) T e m p e ra tu re  d e­
pendence of X z f c  and  X f c  f° r C o 5 oAl4 7 .sFe2 . 5  m ea su red  in  th e  field  o f 1 
O eC r).
(in th e  tem p era tu re  range 1.9-30 K an d  room  te m p e ra tu re ) , w hich  ex h ib it 
SG tran sitio n  a t  16.4 K. T h e  resu lts  show th e re  is a  well defined  ch an g e  
in th e  resonance line shape from  a b o u t 19.5K w hich  is well above  T / .  
In th e  region below 19.5K , th e  sp e c tra  were well d esc rib ed  in  te rm s  of 
a s ta tic  inhom ogeneously b ro adened  in te rn a l m ag n e tic  field d is tr ib u tio n , 
which indicates th a t  below T /  th e  local o rd ered  m ag n e tic  field  a t  d ifferen t 
Fe sites a re  unequal. T his resu lt ind ica tes th e  ab sen ce  o f a  long  ran g e  
m agnetic  order below Tj.  A bove 19.5K , th e  sp e c tra  a re  c o m p a tib le  w ith  
relaxation  broadening as discussed in sec. 2 .
Magnetism and correlated electron systems 73
-i - i v  • it  i n
s v / v y w ^ .
r w v \ T “
‘~ ~ y v w w ~ ~‘A
■11 »| > M > V_
Fig.5 57Fe M o ssb a u e r  s p e c tra  in  A u-3  a to m ic  % Fe sy s te m  in  th e  te m ­
p e ra tu re  ra n g e  1.9 - 30K  a n d  a t  ro o m  te m p e ra tu re . C o n tin u o u s  line  
co rresponds to  th e  th e o r i t ic a l  f it ,  u s in g  a  G a u ss ia n  d is tr ib u tio n  of th e  
hyperfine field  [8 ].
5. H e a v y  f e r m io n  ( H F )  s y s t e m s .  T h e  d iscovery  of th e  fo rm a tio n
of stro n g ly  c o rre la te d  e le c tro n  b a n d  a t  th e  F erm i level a t  low te m p e ra ­
tu re  in  som e C e, Y b , a n d  U in te rm e ta l lic  co m p o u n d s  [9 ] o p en ed  u p  a  
new a re a  o f  re sea rch . In  th e se  sy s te m s  th e  en erg y  o f th e  fu n d a m e n ta l  
Kondo in te ra c t io n , IcbT " , c o m p e te s  w ith  th e  in d ire c t R K K Y  in te ra c t io n , 
. W h e re a s , th e  f irs t  in te ra c t io n  te n d s  to  fo rm  a  n o n -m a g n e tic  
singlet s ta te  well below  T " , th e  seco n d  o n e  te n d s  to  a r r e s t  th e  K o n d o  
reduction  of th e  lo ca l f-d eriv ed  m a g n e tic  m o m e n ts . S ince in  H F  com ­
pounds k fiT " )&b T r x k Yi a  v a r ie ty  o f  g ro u n d  s ta te  p ro p e r tie s  a re  o b ­
served. F o r T r k k y > T * ,  m a g n e tic  o rd e r  develops below  T ro <  T r k k y - 
For T * < T /u fK y , a  P a u li  p a ra m a g n e t ic  s ta t e  is a p p ro a c h e d . In  b o th  th e
69a ( |H i
cases the transition from normal to HF state  occurs w ith  a  large enhance­
ment in the electronic specific heat cofficient 7  com pared to  a  norm al 
metal. Fig. 6 shows “ Cu T r 1 da ta  of the  system s CeCu*, C eC u2Si2 
and of l3Be NMR in UBe13[10]. The compound CeCu« w hen transform s 
from normal to HF state, the electronic behaviour changes from  norm al 
param agnet to a Pauli param agnet as observed from  T f l da ta . Above 6 
K (T /f), TJ-1 is almost tem perature independent corresponding to  Curie- 
Weiss behaviour of the susceptibility and below 6 K, T j"1 follows the 
Korringa relation like a Pauli param agnet. On th e  o ther hand  C eC u2Si2 
and U B e^ which undergo a superconducting tran sitio n  belowi 1 K in 
the HF state, shows a continuous decrease of T j-1 w ith T 3 in  *the su­
perconducting sta te  in contrast to a BCS superconductor, which shows 
an enhancement just below T e. This result provides an evidence for the 
unconventional nature of the  superconductivity in H F system s.
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Fig. 6 a) T f 1 of 63Cu in CeCu«, b) T f 1 of 63Cu in C eC u2Si2 an d  13Be in 
UBe13 [10].
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